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DECLARATION OF DR. YOSEPH SHAALTIEL UNDER 37 CFR §1.132 

I, Yoseph Shaaltiel, am the Chief scientist and E.V.P. R&D of Protahx Ltd. at 
Carmiel, Israel. My professional specialization is in the field of Plant Genetics and 
Biochemistry, particularly with regard to plant cell culture and industrial applications of 
plant cell cultures. 1 have attached a copy of my curriculum vitae with some of the most 
recent publications. 

I am the inventor of the present invention. I have read the present application 
and the new and amended claims, as well as the Office Action from the Examiner and 
the accompanying references. In support of the accompanying Response to this Office 
Action, I set forth below some important historical data which illuminates some of the 
unique characteristics of the claimed invention. 

In this Official action, the Examiner has rejected claims 154-167 under 35 USC 
103(a) as allegedly being obvious over Garger et al. (US 2002/088024) in view of 
GenBank Accession No. P04062, Boiler et al. (US Patent No. 6,054,637) and Frijters 
et al. (NL-1012782). 

Claims 154-167 relate to a recombinant human glucocerebrosidase protein 
comprising amino acid sequence of the mature human glucocerebrosidase protein (SEQ 
ID NO: 8) linked at it's C-terminus to the vacuolar targeting signal as set forth in SEQ 
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ID NO: 2, the protein being glycosylated with at least one exposed mannose residue, at 
least one alpha (1-3) fucose and at least one xylose. The claimed glucocerebrosidase 
protein exhibits biological activity, both catalytically and with regard to affinity for, and 
uptake into human macrophages. Also claimed are plant cells expressing the human 
glucocerebrosidase, pharmaceutical compositions comprising the recombinant 
polypeptide glucocerebrosidase, and pharmaceutical compositions comprising the plant 
cells expressing the polypeptide. The plant cells may be carrot cells, cultured in 
suspension. Culture conditions resulting in efficient culture growth and high yields of 
recombinant protein are described in detail in the application. 

The following summarizes my position as to the non-obviousness of the 
invention as claimed, with emphasis on considerations of unexpected results, 
commercial success, long felt but unsolved need, and failure of others, as set forth in 
Graham vs John Deere Co., 383 US. 

(i) The claimed polypeptide yields unexpectedly improved properties, not 
present in the prior art 

The necessity of complex downstream procedures for elimination of signal peptide 

sequences, and the need to confirm their accurate removal, is of critical concern for the 

recombinant expression of human glycosylated polypeptides for therapeutic use, as 

detailed by Cramer et al (Curr Topics Microb Immunol, 1999;240:95-108), who 

emphasized the need for accurate downstream processing of signal peptides in targeted 

human recombinant proteins: 

"With appropriate signals or fusions it is also possible to 
target proteins to the lumen of the ER or vacuole... One 
drawback of this strategy is the complexity of the proteolytic 
cleavage, particularly since carboxypeptidase was required 
to remove the C-terminal portion of the albumin protein. A 
failure to precisely control this situation would result in 
significant product heterogeneity. "(Cramer et al, page 1 07) 

Yet further, Garger et al. has cautioned against vacuolar targeting by native 
lysosomal amino acid sequences acting as endogenous plant targeting and sorting 
signals (see Garger et al, [0106]), and relates to such C-terminal sorting signals as 
responsible for inactivation of recombinant lysosomal enzymes produced in plants (see 
Garger et al, [0276]). Deletion (truncation) of the C-terminal signals (Garger, [0277]), 
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was reported to have resulted in improved recovery of the lysosomal enzyme activity 
from the plant interstitial fluid (see Garger et al, [0277]). 

In strong contrast, and as a result of it's unique production method in plant 
cells, the claimed plant-expressed human glucocerebrosidase comprises the mature 
human glucocerebrosidase amino acid sequence (SEQ ID NO: 8) linked at its C- 
terminus to the plant vacuolar targeting signal Asp- Leu-Leu-Val-Asp-Thr-Met (SEQ 
ID NO: 2). Unexpectedly, the retention of the additional, non-native C-terminal 
peptide targeting sequence does not interfere with the claimed recombinant protein's 
biological activity, which compares favorably, when measured in vitro, with that of 
Cerezyme® (see Example 3, "Uptake and Activity....", of the instant specification), 
the clinical "gold standard" for recombinant glucocerebrosidase. Further, in primate 
and clinical trials, the claimed, plant-expressed human glucocerebrosidase, having the 
C-terminal targeting sequence, demonstrated safety, lack of toxicity or 
immunogenicity, and pharmacokinetics comparing favorably with those of the clinical 
"gold standard" Cerezyme® (see Aviezer et al, PLoS One, 2009; 4: 4792, attached). 
In further Phase III clinical trials, taliglucerase alfa, comprising the claimed, plant- 
expressed human glucocerebrosidase, although bearing the C-terminal plant vacuolar 
targeting peptide, was demonstrated safe by virtue of the lack of serious adverse 
events, low rate of antibody formation, absence of induced neutralizing antibodies, and 
a low incidence of hypersensitivity. Furthermore, a good safety profile and statistically 
significant reductions in hepatosplenomegaly, as well as improvements in 
hematological parameters, all of which constituted clinical end points, were observed. 

Thus the claimed human glucocerebrosidase, efficiently and economically 
produced in plant cell culture, and bearing a C-terminal plant vacuolar targeting 
peptide, is unexpectedly comparable, or superior, to plant-expressed human 
glucocerebrosidase described by Cramer and her associates (see Radin et al, US 
5,929,304, 5.4.2 and Cramer, supra), which requires post-production modification, 
and surprisingly comparable, or superior, to the currently prescribed mammalian- cell 
based clinical "gold standard" Cerezyme®, in all significant clinical criteria. 

(ii) Long-Felt Need and Failure of Others 

There are approximately 50,000 Gaucher's patients worldwide. Despite the 
success of enzyme replacement therapy with glucocerebrosidase in reducing 
pathological processes and improving clinical presentation, only about 10% of 
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Gaucher's sufferers have been afforded access to enzyme replacement therapy, due to 
limitations of cost and availability of Genzyme, Inc.'s Cerezyme® (Imiglucerase). 

Cerezyme® is a recombinant human glucocerebrosidase produced in Chinese 
hamster ovary cells, and requires enzymatic remodeling of the recombinant product's 
glycan profile to achieve a therapeutically efficient enzyme preparation, raising costs 
and increasing the already significant complexity of enzyme production in mammalian 
cells. Cerezyme® had been the sole FDA approved therapeutic glucocerebrosidase 
available at the date of filing of the claimed invention. 

Mammalian cell-based systems require carefully controlled fermentation 
conditions due to the shear sensitivity of the cells, and to control protein glycosylation 
which may depend on cell metabolism. Cell growth is slow, post-translational 
glycosylation patterns may be inappropriate or different from the pattern observed in 
the native glycoprotein. Furthermore, mammalian cells are prone to contamination by 
pathogens such as viruses or prions. Still further, scaling-up of cultured mammalian 
cells to large volumes is difficult and costly, as it may take several or more years to 
build a 100,OOOL fermenter for CHO cells, costing $400 to $600 million. Because of 
these huge capital costs, industry has been unable to keep up with the growing demand 
for recombinant biopharmaceuticals. 

In the Summer of 2009, viral contamination forced shutdown of production at 
Genzyme, Inc.'s facilities, halting the fresh supply of Cerezyme® and resulting in 
lengthy disruption of supplies to the Gaucher community. Such viral contamination is 
a known liability of mammalian cell bioreactor operations, and has been a recurring 
problem in Genzyme Inc.'s recombinant biopharmaceutical production line (see 
ScientificAmericanblog, June 17, 2009, attached). Resumption of production has been 
slow, and supplies remained limited for nearly two years after the shutdown (see UK 
Gaucher's Association website, April 22, 2010). 

In order to address these obstacles to efficient, safe and cost-effective 
mammalian cell based human recombinant enzyme production, it has been suggested 
that human therapeutic proteins be expressed in plants, which offer greatly simpler and 
less costly production means, higher eukaryotic cellular pathways and freedom from 
mammalian pathogens. 

However, plant-based glucocerebrosidase production has been attempted, but 
had not met with success until the present invention. Despite acquiring a patent for 
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human glucocerebrosidase production in tobacco plants (US 5,929,304 to Radin et 
al.), neither CropTech, Inc. nor Large Scale Biology, Inc., both of which published 
methods for transformation of plants with constructs directing expression of human 
glucocerebrosidase in tobacco, were successful in developing a catalytically active 
plant-derived human glucocerebrosidase product suitable for clinical trials. In stark 
contrast to these earlier attempts, the claimed plant-cell derived human 
glucocerebrosidase has demonstrated biochemical parameters, safety and clinical 
efficacy equal to, if not exceeding those of the FDA approved, clinical "gold standard", 
Genzyme's Cerezyme®, as detailed hereinabove. 

(iii) Commercial Success Derived From the Claimed Invention 
As evidenced by the attached press releases, taliglucerase alfa, comprising the 
claimed plant-expressed recombinant human glucocerebrosidase, has achieved 
commercial success. On December 1, 2010, the assignee, Protalix Ltd., entered into a 
marketing agreement with Pfizer, Inc. for the commercialization of taliglucerase alpha. 
As a result of this widely publicized agreement, Protalix Ltd. has already received $65 
million in up-front payments, and is expected to earn another $50 million for achieving 
milestones, based on the claimed invention. 

Yet further, on August 10, 2010, Pfizer Inc. entered into a $30 million short- 
term supply agreement with the Brazilian Ministry of Health, pursuant to which Protalix 
Ltd. and Pfizer, Inc. have provided taliglucerase alfa to the Brazilian Ministry of Health 
for treatment of Gaucher r s patients. Revenue generated from the agreement with the 
Brazilian Ministry of Health will be recorded by Pfizer, Inc., and divided between Pfizer 
Inc. and Protalix Ltd., according to the terms and conditions set forth in the agreement 
between Pfizer Inc. and Protalix Ltd. 
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As a person signing below, I hereby declare that all statements made herein of 
my own knowledge are true and that all statements made on information and belief are 
believed to be true; and farther, that these statements were made with the knowledge 
that willfal false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and 
that such willfal false statements may jeopardize the validity of the Application or any 
patent issued thereon. 



April 28, 2011 




Enc: CVof Dr. Yoseph Shaaltiel 
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